Objective: To summarize recent research and propose a selection of best papers published in 2013 in the field of computer-based decision support in health care.
Introduction
The year 2013 has produced a large amount of publications related to decision support as evidenced by the number of papers returned by the literature search (more than 1400). Clinical decision support systems (CDSSs) continue to be developed, calibrated, and evaluated in intervention studies, and their effectiveness is assessed. Many research works tackle the issues of appropriateness and security of drug prescribing. However, recent systematic reviews of CDSS interventions, mostly designed to provide reminders for clinicians, demonstrated modest improvements on processes of care combined with a great variability (e.g. [1, 2] ). It appears that at least three trends can be identified from 2013 publications. Firstly, CDSSs generally demonstrate very limited or no effectiveness on clinical outcomes. This seems to be not only consistent with the overall results of prior reviews, but also suggests that keys for the improvement of CDSS impact have not been found yet. An effectiveness ceiling may be reached. Almost consequently, the second noticeable point is that research work focuses on the identification of the barriers to CDSS adoption and their understanding. The third trend is illustrated by less applied works that aim at proposing new theoretical approaches or technologies to develop new CDSSs that could overcome some weaknesses of the existing ones. The three "best papers" selected this year for the decision support section of the Yearbook illustrate these three trends.
About the Paper Selection
A comprehensive literature search was performed with two bibliographic databases, Pubmed/Medline (from NCBI, National Center for Biotechnology Information) and Web of Science® (from Thomson Reuters). The search was targeted on the topics related to clinical decision support and computer provider order entry. References addressing topics of other sections of the Yearbook, such as those related to medical imaging or CDSSs targeting patients as users, were excluded. Performed at the beginning of January 2014, the search returned a total of 1,407 references. Articles were separately reviewed by the two section editors, and were first classified into three categories: kept, discarded, or pending. During the review process, papers were evaluated based on their contribution to one of the following themes: originality of the application domain, new methodology for medical decision support, evaluation of a CDSS, design recommendation for CDSSs, or review on the impact of CDSSs. Then, the two lists of references were merged, yielding 55 references that were classified as "kept" by at least one reviewer or classified as "pending" by both reviewers. The 55 references were reviewed by the two section editors jointly to select a consensual list of 15 candidate best papers. Following the IMIA Yearbook process [3] , these 15 papers were peer-reviewed by editors and external reviewers (at least four reviewers per paper). Three papers were finally selected as best papers (Table 1) . A content summary of these selected papers can be found in the appendix of this synopsis. 
Conclusions and Outlook
The first selected paper, by Gay et al. [4] , provides an example of theoretical works to extend CDSS capabilities. Many medical disorders involve genetic factors, for instance mutations in BRCA1 or BRCA2 increase the risk of breast and ovarian cancers. When available, knowledge on mutations may appropriately guide medical decisions. The authors propose a modeling framework to account for genetic information in the context of medical knowledge-based systems. They qualitatively describe family configurations and mutation inheritance patterns. This work however is preliminary and has not been tested in real applications yet. Other theoretical works were also noticeable in 2013. For instance, Wilk et al. [5] formally addressed the problem of multi-morbidity management for which several guidelines/CDSSs may suggest concurrent or conflicting recommendations. For these cases, they propose an interesting mitigation method based on constraint logic programming. Within the scope of this year's special theme for the Yearbook, "Big Data -Smart Health Strategies", approaches that exploit large amounts of existing information to provide answers to clinical questions, like Watson [6, 7] , seem to mature, although they still require further scientific assessment. Data available in existing information systems can be used to train CDSSs. For example syndromic algorithms have shown to be efficient for detecting patients in healthcare facilities with potentially transmissible infectious diseases through the use of computerized emergency department data, with good theoretical results in terms of sensibility and specificity [8] .
The second selected paper, by Hackl et al. [9] , reports on the evaluation of a classical CDSS, which was designed to reduce adverse drug events. The CDSS, named ADE scorecards, collects clinical data in a hospital, applies rules to detect potential adverse effects, and then builds syntheses and graphs to aid clinicians. An evaluation following the design of time series studies has been conducted in 5 hospital departments. The system was well accepted by healthcare professionals, but the evaluation failed to show an impact on clinical outcomes, i.e. the ADE rate. This exemplifies the development of a CDSS that failed to reach its champions' expectations for effectiveness despite a thoughtful design. Likewise, a randomized controlled study on pressure ulcer prevention conducted in nursing homes with a multifaceted intervention, including a CDSS, showed a positive effect on care processes, but none on patient outcomes [10] . Such results make the relevance of the guideline-based knowledge used to formalize CDSS knowledge bases as well as the quality of the translation of originally narrative guidelines questionable. Séroussi et al. [11] observed with a CDSS on breast cancer management that non-compliance of clinicians' decisions with the system was associated with patient profiles for which supporting evidence was lacking. Another study by Korley et al. [12] illustrates the role of supporting knowledge by comparing the agreement between routine care and three CDSSs on computer tomography indication for mild traumatic brain injuries. The three CDSSs were based on different knowledge sources and within the study behave differently. Boutis et al. [13] conducted a multi-centered study to safely reduce radiology exams in children with acute ankle injuries. Following the recommendations to maximize intervention effectiveness, a multifaceted intervention including a CDSS was first performed to optimize behavioral changes. Then, in the last phase of the study, the CDSS was only used in the intervention group. The interesting result of this paper is that the CDSS was able to sustain the improvements from the prior multifaceted intervention. Similarly, Lin et al. [14] conducted a successful study using a CDSS to determine the appropriateness of imaging tests in case of suspected coronary heart disease. Results demonstrated the ef-fectiveness of the CDSS with an increase of appropriate tests and a significant decrease of inappropriate tests. However, in the context of the study, the use of the CDSS was mandatory since it was used as a substitute of a private payer's standard protocol. Such organizational constraint in care processes can be considered either as a bias or as a feature that optimizes CDSS effectiveness.
The third selected paper, by Hayward et al. [15] , differs from "classical" studies evaluating CDSSs. In this study, the focus is on the interactions between general practitioners, the patient, and a CDSS in the context of routine consultations involving prescribing. Material is obtained from the analysis of video-recorded consultations. Following a task model of the decision-making process for the prescription of a drug, authors observed that current CDSS alerts that criticize the prescription appear "too late", while the prescribing decision has been made and already negotiated with the patient, thus making alert override more likely. The conclusion is that effective decision support for prescribing should occur earlier in the decision process. Though limited in size and scope, this qualitative study allows for a novel interpretation of a review based on a meta-regression analysis of 162 randomized controlled trials of CDSSs by Roshanov et al. [16] . In this review, the authors tried to identify factors discriminating between effective and ineffective CDSSs. Paradoxically, one of the results is that decision support presented as alerts within electronic charting or order entry systems is associated with failure compared to other types of presentation. In view of this observation, the work by Hayward et al. suggests possible explanations. Nevertheless, many stakeholders still promote reminders and alerts as an effective mean to impact decisions, while acknowledging that the problem of alert overriding by healthcare providers has to be considered, as confirmed by Yeh et al. [17] . According to this approach, Smith et al. [18] proposed a pragmatic approach that accounts for this phenomenon and developed a software prototype that could track and catch missed follow-up of abnormal test results in connection with overridden alerts. CDSS acceptance is a key factor for the dissemination of such tools and their effectiveness. While CDSS acceptance by physicians has been widely studied, Shaffer et al. [19] focused their work on how a patient accepts (or not) that her physician uses a CDSS. Their study showed that a physician referring to a colleague was better perceived by the patient than a physician using a CDSS. Authors conclude that the negative perception is not associated with the need to seek external medical advice but rather with the use of a non-human tool. According to this study, patients' attitudes or beliefs may also represent a barrier to CDSS effectiveness.
Many other works published in 2013 deserve to be highlighted. For instance, Raebel et al. [20] proposed definitions and a standardization of prescription adherence enabling operationalization on electronic data. Such a standard is important for comparison of CDSSs since processes of care are often assessed by their adherence to recommendations and the notion of adherence may have various meanings. Another challenge when designing a decision support system is to extract structured clinical data from electronic health records. The prediction of clinical data from non-clinical claim data and comorbidities is a common solution. Bang et al. [21] showed that the addition of data on prescribed medications can improve these predictions. These results may allow for better clinical input for decision support, but they might also suggest that decision support itself should include information on prescribed drugs. Nursing informatics is a growing field in medical informatics, well represented in the works published in 2013. Several papers relate to nursing informatics and decision support systems targeting nurses. Lee et al. proposed a review of the features characterizing CDSS for nursing practices [22] . Other works include the previously mentioned CDSS for pressure ulcer prevention [10] or a CDSS for improving ADE screening in nursing homes [23] .
In conclusion, clinical decision support is still an active domain of research. However, CDSSs in 2013 seem to reach a plateau with respect to their effectiveness when implemented in real-world settings. One could consider that paradigm shifts are required either in the design, the development, or the implementation of CDSSs. Enhancements could be brought by new decision models, explicit commitments on the validity and evidence of supporting knowledge, improved human-computer interfaces, and new ideas on a better collaboration between computerized decision support artifacts and their users.
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